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Available online 24 February 2011Objectives: To investigate the association between cognitive complaints and objective cognitive
functioning in bipolar patients, with a focus on the moderating role of depressive symptoms.
Methods: The association between cognitive complaints (measured by the total score and four
subscales of the Cognitive Failure Questionnaire; CFQ) and objective cognitive functioning
(domains of psychomotor speed, speed of information processing, attentional switching, verbal
memory, visual memory and executive functioning/working memory, and the total score) was
assessed in 108 euthymic (n=45) or mildly to moderately depressed bipolar patients (n=63).
We studied potential moderation of this association by depressive symptoms (total score of the
Inventory of Depressive Symptomatology-self rating). Analyses were performed using Pearson
correlations and multiple linear regression.
Results: Cognitive complaints were not associated with objective cognitive functioning, except
for CFQ ‘memory for names’ which was positively correlated with speed of information
processing (r=0.257, p=0.007). Although depressive symptoms were positively associated
with cognitive complaints (total score and three subscales; pb0.01), the association between
cognitive complaints and objective cognitive functioning was not moderated by depressive
symptoms (p for interaction 0.054 to 0.988).
Limitations: It can be argued whether the retrospective questionnaire (CFQ) is sufficiently
accurate to measure the type of cognitive dysfunctions seen in bipolar patients.
Conclusions: Cognitive complaints are not associated with objective cognitive functioning,
irrespective of depressive symptoms. However, cognitive complaints are indicative for
depressive symptoms. Clinicians should be to be alert to depressive symptoms rather than
objective cognitive problems in patients expressing cognitive complaints.
© 2011 Elsevier B.V. Open access under the Elsevier OA license.Keywords:
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Cognitive dysfunction is common in symptomatic (Kurtz
and Gerraty, 2009; McDermott and Ebmeier, 2009; van der
Werf-Eldering et al., 2010) andeuthymic (Robinsonet al., 2006;
Torres et al., 2007) bipolar patients and has been related to
treatment non-adherence (Martinez-Aran et al., 2009; Scott
and Pope, 2002) and worse functional outcome (Mur et al.,
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neurocognitive assessment is often not performed in the
absence of an appropriate cognitive test battery (Martinez-
Aran et al., 2008) and uncertainty whether cognitive com-
plaints correspond to actual cognitive impairment. Studies
using varying patient groups (e.g. patients with cardiac
problems, major depression and schizophrenia) found
conﬂicting results, i.e. negative (Elliott et al., 2010; Lahr et al.,
2007; Mowla et al., 2008; Prouteau et al., 2004) and positive
(Cuesta et al., 1996; MacQueen et al., 2002; Robertson et al.,
1997) associations between cognitive complaints and objective
cognitive functioning. To date, only a few relatively small
studies in bipolar populations with limited neurocognitive test
batteries have been performed showing no association be-
tween subjective and objective cognitive functioning (Aydemir
and Kaya, 2009; Burdick et al., 2005; MacQueen et al., 2001;
Martinez-Aran et al., 2005).
The discrepancy between cognitive complaints and objec-
tive cognitive performancemay be explained by heterogeneity
of populations with respect to depressive symptoms (Burdick
et al., 2005; Elliott et al., 2010; Lahr et al., 2007). This hypothesis
is worthwhile testing in bipolar patients, since depressive
symptoms are frequent (Kupka et al., 2007), are correlated
with objective cognitive dysfunctions (Kurtz and Gerraty,
2009; McDermott and Ebmeier, 2009; van der Werf-Eldering
et al., 2010) and seem to exaggerate cognitive complaints
(Antikainen et al., 2001; Broadbent et al., 1982; Dentone and
Insua, 1997; Martinez-Aran et al., 2005; Stip et al., 2003).
Aim of our study was to investigate the association
between cognitive complaints and objective cognitive func-
tioning in bipolar patients and to assess the possible
moderating, blurring role of depressive symptoms. WeTable 1
Sample characteristics of 108 bipolar patients and 75 healthy controls.
Measure Patients
Age (years), mean SD 45.8 10.7
Female gender, n % 67 62.0
Premorbid IQ, mean SD 106.5 9.2
Education level (range 1–6 a), mean SD 3.6 1.0
Duration of illness (years), mean SD 21.0 12.6
Lifetime psychotic features, n % 49 45.4
IDS-SR, mean SD 17.3 9.8
YMRS, mean SD 0.5 1.3
Effect size cognitive domains b, mean SD
– Psychomotor speed 0.34 1.2
– Speed of information processing 0.47 1.2
– Attentional switching 0.31 1.0
– Verbal memory 0.42 1.2
– Visual memory 0.37 0.9
– Executive functioning/WM 0.49 1.1
– Total cognitive score 0.40 0.7
CFQ total score, mean SD 40.5 13.4
CFQ memory, mean SD 9.8 4.6
CFQ distractibility, mean SD 16.3 5.0
CFQ blunders, mean SD 9.8 3.9
CFQ names, mean SD 4.5 1.6
IQ: intelligence quotient; IDS-SR: 30-item Inventory Depressive Symptoms-self rati
working memory; CFQ: Cognitive Failure Questionnaire; n/a: not applicable.
pb0.01 indicates statistical signiﬁcance.
a Level of education was based on the Dutch educational system which differentia
school up to 6: PhD student or higher degree.
b Age-corrected standardized scores, based on 75 healthy controls; higher value
c t-test and χ2-test, as appropriate.hypothesized a priori that patients with a higher level of
depressive symptoms would not adequately assess their
objective cognitive functioning.
2. Materials and methods
2.1. Subjects
We included 108 patients (age 18–65 years) with DSM-IV
bipolar I (n=89, 82.4%) and II (n=19, 17.6%) disorder,
conﬁrmed by the Mini-International Neuropsychiatric Inter-
view (MINI; Sheehan, 1998). Mild to moderate depressive
symptoms were allowed, deﬁned as a score of maximally 38
points (Rush et al., 2003; Trivedi et al., 2004) on the Inventory
of Depressive Symptomatology-self rating IDS-SR (Rush et al.,
1996). Patients with (hypo)manic symptoms were excluded,
deﬁned as a score of more than 7 points on the Young Mania
Rating Scale (YMRS; Young et al., 1978). Other exclusion
criteria were: mental retardation (IQb70) or a known
systematic or neurological disease which could inﬂuence
cognitive functioning.
To create standardized objective cognitive scores, 75
healthy control subjects, without any lifetime major psychi-
atric disorder or a positive ﬁrst degree family history for these
disorders and fulﬁlling the same exclusion criteria were
recruited in the same time period. Except for age, no
differences were found between patients and controls
regarding gender, premorbid IQ or level of education
(Table 1). The procedures were approved by the institutional
review board of the University Medical Center Groningen,
and in accordance with the Helsinki Declaration of 1975. All
participants gave written informed consent.Controls Test c p-value
40.8 14.4 −2.67 0.008
48 64.0 0.07 0.787
106.6 9.9 0.12 0.904
3.7 1.1 0.41 0.685
–
–
–
–
n/a
n/a
n/a
n/a
n/a
n/a
n/a
33.3 9.1 −4.36 0.000
7.5 3.1 −4.14 0.000
13.6 3.8 −4.15 0.000
8.1 2.9 −3.26 0.001
4.1 1.7 −1.80 0.074
ng; YMRS: Young Mania Rating Scale; executive/WM: executive functioning/
tes already after primary school into different levels, ranging from 1: primary
indicates worse performance.
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Patient- and lifetime illness characteristics were extended
using the Questionnaire for Bipolar Disorder (QBP; Leverich
et al., 2001; Suppes et al., 2001), which is an adaption of the
Enrollment Questionnaire as previously used in the Stanley
Foundation Bipolar Network. The 25-item Cognitive Failure
Questionnaire (CFQ; Broadbent et al., 1982) was used to
measure cognitive complaints in terms of everyday cognitive
slips and failures over the last 6 months, leading to the
following variables: CFQ total score (Broadbent et al., 1982),
as well as four subscales (memory, distractibility, blunders
and memory for names; Wallace et al., 2002; Wallace, 2004).
Premorbid intelligence (IQ) was estimated with the
National Adult Reading Test (NART; Nelson, 1982). The
cognitive test battery consisted of seven tests, yielding 14
variables in six domains. An individual domain score was
calculated as the mean value of the pertaining cognitive
variables. A total cognitive score was created by averaging the
z-scores over all domains. The domain “psychomotor speed”
was derived from the reaction time test of the Cambridge
Neuropsychological Test Automated Battery (CANTAB) sys-
tem (Robbins et al., 1994) with the corresponding variables
simple movement time (in milliseconds) and ﬁve-choice
movement time (in milliseconds). For the domain “speed of
information processing” the Stroop Color and Word Test
(SCWT; Golden, 1978) and the reaction time test of the
CANTAB system (Robbins et al., 1994) were used to formulate
the variables Stroop time 1 (in seconds), Stroop time 2 (in
seconds), simple reaction time (in milliseconds) and ﬁve-
choice reaction time For the domain “attentional switching”
the Continuous Performance Task, based on research of Smid
et al. (2006) was chosen. After a 1 min practice session, two
5 min task-blocks (either CPT-Q or CPT-HQ condition) were
performed, in which 15% of the stimuli was target stimuli
demanding a response. A reliable score of attentional switch-
ing was used as outcome variable, composed of the difference
score of hits in CPT-Q version minus hits in CPT-HQ version.
The domain “verbal memory”was derived from the California
Verbal Learning Test (Delis et al., 1987), making use of the
variables CVLT-trial 1 to 5 (verbal learning) and CVLT-
number of words long term free recall. The Pattern Recogni-
tion Memory (PRM) test of the CANTAB system (Robbins
et al., 1994) was used to create the domain “visual memory”
by calculating the variables PRM-immediate correct numbers
and PRM-delayed correct numbers. For the domain “execu-
tive functioning/working memory” the Spatial Working
Memory (SWM) test of the CANTAB system (Robbins et al.,
1994) and the SCWT (Golden, 1978) were chosen to calculate
the number of SWM-between errors for 8-box problems,
SWMStrategy (counting number of times the subject begins a
new search with the same box), and interference score of the
SCWT (seconds). Detailed descriptions of the pen-and-paper
and computerized measures are provided by respectively
Lezak et al. (Lezak et al., 2004) and Robbins et al. (Robbins
et al., 1994).
2.3. Statistical analyses
Bipolar patients and healthy controls were compared for
age, gender, premorbid IQ, level of education, and CFQ totalscore and subscales using t-tests for continuous and χ2 tests
for categorical variables. All cognitive variables were checked
for normal distribution in the healthy controls and if
necessary transformed to approximate normality. Objective
cognitive functioning scores were transformed into z-scores
using the mean and standard deviations of the control group
and were adjusted by age using linear regression. This
precluded age as confounding factor in this study. Scores
were constructed in such a way that higher scores indicated
worse performance. Pearson correlations were used to
quantify bivariate associations. To investigate moderation of
the associations between subjective complaints and objective
cognitive problems by depressive symptoms, we performed
multiple regression analyses. In these analyses the six
individual cognitive domain scores and the overall total
score were entered one at a time as dependent variables. The
CFQ total score and individual subscales, the IDS total score
and a product-term for their interaction (CFQ score×IDS total
score) were entered as independent variables (expressed as
z-scores). A moderating effect was considered present when
the interaction termwas statistically signiﬁcant. To correct for
multiple testing, statistical signiﬁcance was deﬁned as
pb0.01, two-sided. Analyses were performed using SPSS
Version 16.0 (2008).
3. Results
3.1. Sample characteristics
Table 1 shows characteristics of the study population.
Patients were euthymic (41.7%, n=45; IDS-SR score b14;
Rush et al., 2003; Trivedi et al., 2004), mildly depressed
(35.2%, n=38; IDS-SR score 14–25; Rush et al., 2003; Trivedi
et al., 2004) or moderately depressed (23.1%, n=25; IDS-SR
score 26–38; Rush et al., 2003; Trivedi et al., 2004). With an
average duration of illness of more than 20 years, almost half
of the patients had experienced lifetime psychotic features.
Only three (2.7%) were medication-free; the majority of all
other patients used one (52.8%, n=57) or two (31.5%, n=34)
psychotropics, mostly lithium (61.1%, n=66) and antic-
onvulsants (43.5%, n=47), all in therapeutic dosages or with
therapeutic plasma levels; a minority used antipsychotics
(25.0%, n=27), antidepressants (17.6%, n=19) or benzodia-
zepines (6.5%, n=7). Neurocognitive performance showed
dysfunctions in all domains, particularly in executive func-
tioning/working memory and speed of information proces-
sing. On the CFQ total score and three out of four subscales,
bipolar patients reported signiﬁcantly more cognitive com-
plaints in comparison with healthy controls (Table 1).
3.2. Relationship between cognitive complaints, objective
cognitive functioning and depressive symptoms
No associations were found between the CFQ total score
and total cognitive score in the whole group, as well as in
subgroups of depression severity (Fig. 1 and Table 2). Also, no
associations were found between the CFQ total score and
individual cognitive domain scores. Moreover, all CFQ sub-
scales were not associated with the total cognitive score or
with the individual cognitive domain scores. An exception
was the CFQ subscale ‘memory for names’ showing a
Fig. 1. Association between cognitive complaints (standardized CFQ total
score) and objective cognitive functioning (standardized total cognitive
score), according to the severity of depression. Regression lines are shown
for the total group (n=108, p=0.529) and the subgroups of euthymic
patients (n=45, p=0.914), patients with mild depressive symptoms
(n=38, p=0.961) and patients with moderate depressive symptoms
(n=25, p=0.805).
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information processing, although the correlation coefﬁcient
was small. Depressive symptoms were highly correlated with
psychomotor speed, as well as with all variables of cognitive
complaints, except for the subscale ‘memory for names’
(Table 2).
3.3. The moderating effect of depressive symptoms on the
relationship between cognitive complaints and objective
cognitive functioning
We observed nomoderating effect of depressive symptoms
on the relationship between the cognitive complaints (CFQ
total score and CFQ subscales) and objective cognitive
functioning (total cognitive score, as well as individual
domains; p for interaction ranged from 0.054 to 0.988). The
lowest p-value (0.054) was observed for the interaction termTable 2
Association between cognitive complaints (normalized CFQ total score and subsc
individual domain scores) and severity of depression (IDS-SR score) (n=108).
CFQ total score CFQ memory CFQ distr
Speed 0.121 0.145 0.110
Process 0.097 0.125 0.070
Attention 0.001 0.031 0.004
Verbal 0.001 0.059 −0.056
Visual 0.052 0.088 0.039
Exec/WM −0.042 0.027 −0.066
Mean 0.061 0.122 0.027
IDS 0.532** 0.478** 0.558**
Values are correlation coefﬁcients.
Cognitive scores are age-adjusted, with healthy controls (n=75) used as reference
Speed = psychomotor speed; Process = speed of information processing; Attention
Exec = executive functioning/working memory; Mean = total cognitive score (mea
IDS = 30-item Inventory Depressive Symptoms-self rating.
**pb0.01 (indicating statistical signiﬁcance).
*pb0.05.for CFQ subscale distractibility and depressive symptoms asso-
ciated with psychomotor speed [R2=0.096; α=0.453 (p=
0.001); βCFQ distractibility=−0.011 (p=0.934); βIDS total score=
−0.365 (p=0.011); βinteraction term=−0.210 (p=0.054)].
4. Discussion
This study showed no association between cognitive
complaints and objective cognitive functioning with the
exception of the subscale ‘memory for names’ which showed
a positive correlation with speed of information processing.
Our hypothesis that severity of depressive symptoms would
moderate the association between cognitive complaints and
objective cognitive functioning was not conﬁrmed. Whereas
cognitive complaints were not associated with objective
cognitive functioning, they were strongly related to depres-
sive symptoms.
As far as we know, this is the ﬁrst study addressing
associations between subscales of cognitive complaints and
objective cognitive functioning. Although we found a statis-
tically signiﬁcant relationship between the subscale ‘memory
for names’ and speed of information processing, this maywell
be a chance ﬁnding, since it lacked any relationship with
other CFQ scores. Otherwise, it could be argued that lower
speed of processing is a more subtle cognitive dysfunction,
whereby patients do remember everyday slips of actions.
Alternatively, forgetting people's names leads to social
inconvenience and reactions from other persons, leading to
a more realistic complaint of memory problems. Moreover,
our study is of added scientiﬁc value, since prior studies in
bipolar patients (Aydemir and Kaya, 2009; Burdick et al.,
2005; MacQueen et al., 2001; Martinez-Aran et al., 2005)
were unable to determine whether the lack of association
between subjective and objective cognitive functioning was
due to depressive symptoms in the study population (Burdick
et al., 2005; Elliott et al., 2010; Lahr et al., 2007). This is
important as these symptoms are common in patients seen in
daily clinical practice. In addition, the former studies were
smaller and therefore less precise.
To appreciate our ﬁndings some limitations have to be
mentioned. First, theCognitive FailureQuestionnaire (Broadbent
et al., 1982)was designed toquantify everyday cognitive failuresales), objective cognitive functioning (normalized total cognitive score and
actibility CFQ blunders CFQ names IDS
0.045 0.126 0.248**
−0.021 0.257** 0.199*
−0.097 0.162 0.174
−0.059 0.105 0.096
−0.042 0.190* 0.087
−0.134 0.060 0.038
−0.071 0.223* 0.215*
0.485** 0.143 –
score; higher values indicate worse performance.
= attentional switching; Verbal = verbal memory; Visual = visual memory;
n z-score of all 6 cognitive domains); CFQ = Cognitive Failure Questionnaire;
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showhigher scoreson theCFQcompared tohealthy controls and
they do suffer from objective cognitive dysfunctions, their
complaints seem real. Nevertheless, it can be argued that neither
the CFQ total score, nor the four subscales are sufﬁciently
accurate to measure the type of cognitive dysfunctions seen in
bipolar patients. Notably, the CFQwas not speciﬁcally developed
for patients with psychiatric disorders. However, the CFQ
showed strong interrelationships with other cognitive self-
reports in bipolar patients (Burdick et al., 2005). A qualitative
method by just asking patients about their experiences could
also be useful in practice, although doing this Martinez-Aran
et al. (Martinez-Aran et al., 2005) also found comparable
negative results. Patientsmay be unable to report their cognitive
complaints retrospectively as with the CFQ. It may be worth-
while investigating whether patients are capable to report
cognitive complaints more realistic making use of cognitive
behavioral treatment principles of daily registration forms.
Second, in absence of (hypo)manic patients, we can only make
statements about the possible role of depressive symptoms
regarding the association between subjective and cognitive
functioning within bipolar patients. Future research should pay
attention to the development of a valid tool to predict objective
cognitive problems from cognitive complaints with the ultimate
aim to make burdening and expensive cognitive test batteries
redundant. In the absence of such tool, a complete objective
neurocognitive evaluation remains necessary.
In conclusion, cognitive complaints and objective cogni-
tive functioning were not associated with each other,
irrespective of depressive symptoms. Nevertheless, cognitive
complaints were strongly associated with depressive symp-
toms. Thus, whenever a patient expresses cognitive problems,
the clinician should be aware that this patient might be
depressed rather than actually objective cognitively impaired.
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